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ABSTRACT 

The reduction of losses related to hurricanes and other extreme weather phenomena involves many complex 
aspects ranging from purely theoretical, observational, computational and numerical, to operational and 
decisional. A correct warning can lead to proper evacuation and damage mitigation, and produce immense 
benefits. However, over-warning can lead to substantial unnecessary costs, a reduction of confidence in 
warnings, and a lack of appropriate response. In this chain of information, the role played by scientific 
research is crucial. The National Oceanic and Atmospheric Administration (NOAA), in combination with 
the National Aeronautics and Space Administration (NASA), other agencies, and universities is 
contributing to these efforts through observational and theoretical research to better understand the 
processes associated with extreme weather. This includes model and data assimilation development, Ob-
serving System Experiments (OSE), and Observing System Simulation Experiments (OSSE) designed to 
ascertain the value of existing observing systems and the potential of new observing systems to improve 
weather prediction and theoretical understanding. We describe innovative research for developing advanced 
next-generation global and regional models to improve weather prediction, and the application of OSSEs 
to optimize the observing system. 
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